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Conditional  Market  Forecasts  and  Implications  for 
The  U.S.  Soybean  Economy 

by 

Jimmy  L.  Matthews,  Agricultural  Economist 
National  Economic  Analysis  Division,  ERS* 

ABSTRACT:  Implications  of  dollar  devaluation,  short  supplies  of 
competing  high  protein  feeds  and  soybean  exports  to  the  Soviet  Union 
for  the  U.S.  soybean  economy  in  1972/73  are  explored  with  an 
econometric  model.  Incremental  impacts  of  these  variables  along  with 
many  factors  affecting  the  U.S.  soybean  economy  are  identified  and 
discussed.  Ramifications  of  recent  events  are  extended  to  the  1973/74 
and  1977/78  crop  years  for  soybeans.  Conditional  market  forecasts 
shown  for  these  years  indicate  the  most  likely  course  of  events  but 
alternative  forecasts  could  be  derived  by  altering  the  basic 
assumptions. 

KEY  WORDS:  Acreage,  forecasting,  models,  prices,  soybean  meal, 
soybean  oil.  soybeans. 


The  1972/73  marketing  year  saw  prices  for 
soybeans  and  soybean  meal  go  into  orbit.  The 
escalation  was  not  solely  due  to  new  Soviet  purchases 
of  soybeans  and  grains.  Events  in  Peru,  Japan, 
Germany.  India,  Saudi  Arabia,  and  Brazil  as  well  as 
in  the  United  States  contributed.  The  diverse  set  of 
circumstances  and  their  impact  on  the  U.S.  soybean 
economy  caught  many  forecasters  by  surprise, 
leading  to  heightened  concern  over  future 
implications. 

The  impact  of  dollar  depreciation  in  soybean  im- 
porting nations  for  1972/73  is  still  largely  unmeasured. 
Full  ramifications  may  not  be  known  for  some  time.  In- 
creased demands  in  the  Soviet  Union  and  the  Eastern 
Bloc  nations  are  not  fully  known  either.  Supplies  of  com- 
peting products  such  as  fish  meal  from  Peru  have  been 
sharply  lower.  In  addition,  the  sharp  increase  in  grain 
exports  to  the  USSR  has  limited  the  handling  capacity  at 
U.S.  ports  for  soybeans.  This  had  led  to  sharply  higher 
f.o.b.  charges  for  beans  and  sharp  increase  in  gross  margins. 

This  article  presents  comments  on  the  effects  of 
these  and  other  factors  on  the  U.S.  soybean  economy. 
These  comments  are  based  on  data  obtained  from  an 


econometric  model  of  the  soybean  economy.1 
Hopefully,  some  insights  not  otherwise  available  can 
be  developed  which  will  provide  an  improved  basis 
for  understanding  changes  anticipated  in  1973/74 
and  beyond. 

The  first  section  summarizes  most  of  the  key 
demand  and  supply  factors  and  assumptions 
contributing  to  changes  in  annual  average  prices, 
utilization,  and  supplies  of  soybeans  and  soybean 
products.  Particular  attentioii  is  given  to  the  possible 
contribution  of  these  factors  to  changes  in  the  U.S. 
soybean  economy  in  1972/73.  The  second  section 
presents  conditional  model  forecasts  for  1972/73, 
1973/74,  and  1977/78.  These  conditional  forecasts 
depend,  of  course,  on  the  underlying  validity  of  the 
model  and  the  values  assumed  for  the  key  demand 
and  supply  factors. 

Key  Demand  and  Supply  Factors 
and  Their  Implications 

The  major  factors  contributing  to  soybean  price, 
use.  and  supply  changes  are  summarized  in  table  5. 
In   general,   known   values   of  the  factors  through 


*I  would  like  to  acknowledge  the  very  able  statistical  assistance 
provided  by  Pearl  L.  Williams  and  Charlotte  K.  Tucker  which 
makes  current  forecasts  based  on  a  formal  analytical  model 
feasible. 


1  This  econometric  model  was  discussed  in  the  November  1971 
issue  of  the  Fats  and  Oils  Situation,  FOS-260.  The  basic  model 
has  been  slightly  modified  to  accommodate  the  effect  of  dollar 
devaluation. 
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1971/72  have  been  used  in  the  20-equation 
econometric  model  to  generate  forecasts  for  the  U.S. 
soybean  economy.  Values  for  these  factors  beginning 
in  1972/73.  are  drawn  from  a  number  of  sources 
including  trend  extrapolation,  forecasts  by  other 
analysts,  and  qualitative  judgments  of  the  author. 

Historically,  the  factors  which  have  been  quite 
important  in  explaining  changes  in  the  U.S.  soybean 
economy  are  variations  in  livestock  numbers,  both 
foreign  and  domestic;  livestock  prices;  availability  of 
supplies  of  competing  oilseed  crops;  consumer 
expenditures;  price  of  feed  grains,  domestic  feed  grain 
programs,  and  the  variable  levy  imposed  on  U.S.  feed 
grains  entering  the  Common  Market  countries.  More 
recently,  the  emergence  of  the  USSR  as  a  buyer  of 
U.S.  soybeans  and  soybean  products  and  the  impact 
of  the  dollar's  devaluation  on  soybean  importing 
countries  have  been  of  large  significance. 

As  shown  in  line  14  of  table  5.  for  example,  the 
USSR  purchased  40  million  bushels  of  U.S.  soybeans 
in  1 972/73.  This  factor  is  estimated  to  have  increased 
U.S.  farm  prices  by  15  cents  per  bushel  in  1972/73  as 
shown  in  column  1  of  table  6.  Impacts  on  soybean 
meal  prices  ($4.10/ton  increase)  and  other  soybean 
variables  are  also  presented  in  line  3  of  table  6  for  the 
reported  change  in  USSR  exports. 

Estimated  impacts  for  key  factors  influencing  the 
U.S.  soybean  economy  are  obtained  from 
information  in  tables  5, 7  and  8.  Table  5  can  be  used  to 
find  the  reported  or  estimated  change  for  such  a 
factor  as  Soviet  exports.  Tables  7  and  8  show  the 
approximate  impacts  for  a  given  hypothetical 
change  in  some  demand  or  supply  factor.  For 
example,  in  table  7  the  current  year  impact  on 
soybean  prices  and  use  of  increasing  soybean  exports 
to  USSR  by  37  million  bushels  (1  million  metric  ton)  is 
shown  as  14  cents  per  bushel  in  column  11.  Since  the 
reported  change  was  40  million  bushels,  the  prorated 
impact  is  estimated  as  15  cents  (40.000/37.000  x  .14). 
Table  8  is  similar  to  table  7  except  the  impacts  vary 
slightly  depending  on  whether  the  factor  is  increased 
or  decreased.  The  differences  in  tables  7  and  8 
impacts  are  related  largely  to  stock  holdings. 

Using  the  preceding  procedures,  the  estimated 
impacts  of  other  key  factors  on  the  U.S.  soybean 
economy  are  estimated  and  summarized  in  table  6  for 
the  1972/73  marketing  year.  Forthe  total  netincrease 
of  $1.10  per  bushel  over  1971/72  in  estimated  farm 
prices  of  soybeans.  90  cents  is  attributed  to  foreign 
demand  factors  as  follows:  15  cents  to  Soviet  exports, 
56  cents  to  depreciation  of  the  dollar,  and  15  cents  to 
the  expansion  of  the  livestock  economies  in  countries 
importing  U.S.  soybeans.  Additionally,  the  small 
estimated  decline  in  world  availability  of  competing 
oilseed  meal  supplies  contributed  only  2  cents  per 
bushel,  and  other  factors  in  foreign  markets 
contributed  another  2  cents.  This  compares  to  a  77 
cent    increase    in     soybean     prices     attributed    to 


increased  demands  in  the  United  States.  Much  of  the 
domestic  demand  pressures  are  attributed  to 
increased  U.S.  livestock  output  and  sharply  higher 
U.S.  livestock  prices  in  1972  and  1973.  However,  the 
estimated  gross  increase  of  $1.67  in  soybean  farm 
prices  due  to  demand  factors  was  offset  partially  by 
expanded  margins,  sharply  increased  f.o.b.  charges 
for  soybeans,  and  increased  U.S.  supplies  of 
soybeans  in  1972/73.  Expanded  U.S.  supplies  of 
soybeans  in  1972/73  reduced  farm  prices  by  19.5 
cents  in  the  model  while  expanded  margins  and  f.o.b. 
charges  reduced  soybean  farm  prices  by  31.5  cents 
per  bushel.  Other  factors  reduced  prices  by  6  cents  for 
the  net  increase  of  $1 .  10  per  bushel  in  the  farm  price  of 
soybeans. 

If  only  the  expansion  in  foreign  and  domestic 
demands  is  considered,  a  little  over  half  of  the 
increase  in  U.S.  soybean  farm  prices  in  1972/73  can 
be  traced  to  increased  foreign  demand.  Further 
depreciation  of  the  dollar  in  1972/73  beyond  that 
assumed,  along  with  any  further  downward 
adjustments  in  the  estimated  availability  of 
competing  oilseed  meals,  would  increase  current  year 
season-average  farm  prices  for  soybeans  to  around 
$4.25.  The  proportion  of  the  price  rise  attributed  to 
foreign  demand  would  then  approximate  60  percent 
in  1972/73. 

Conditional  Market  Forecasts 

Conditional  market  forecasts  for  soybean  prices, 
use,  and  supplies  are  shown  in  table  9.  Model 
estimates  for  1971/72  are  shown  in  column  5  andean 
be  compared  with  reported  values  for  1971/72  given 
in  column  3.  This  provides  some  basis  for  judging  the 
validity  of  the  model  when  most  of  the  information 
given  in  table  5  is  shown.  The  1972/73  model 
forecasts  are  based  on  the  information  in  table  5  and 
were  partially  discussed  in  the  previous  section.  The 
estimates  compare  favorably  with  the  official 
preliminary  estimates  for  1 972/73  shown  in  column  4 
of  table  9. 

Model  forecasts  for  1973/74  are  again  based  on  the 
values  in  table  5  plus  1972/73  estimated  farm  prices 
for  soybeans,  corn,  and  cotton,  and  provisions  of  the 
1973  farm  programs  for  feed  grains,  soybeans,  and 
cotton.  The  latter  items  are  required  for  the  model's 
estimation  of  53.1  million  harvested  acres  of  beans  in 
1973.  Lagged  market  prices  are  the  most  significant 
factors  for  estimating  the  acreage,  as  can  be  seen 
from  table  10.  Each  10  cent  increase  in  market  price 
for  soybeans  is  normally  expected  to  increa.se 
soybean  harvested  acreage  by  624.000  acres.  The 
estimated  $1.10  increase  would  be  expected  to 
increase  soybean  acreage  by  6.9  million  acres  while 
the  22  cent  per  bushel  increase  in  corn  prices  would 
have  the  effect  of  reducing  soybean  acreage  by  2.3 
million  acres.  The  result  would  be  a  netincrease  of  4. 6 
million  acres.  Changes  in  the  feed  grain  program  are 
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the  major  factors  in  the  remaining  estimated  increase 
of  around  3  million  acres.  Assumptions  made  for  the 
farm  programs  in  1972/73  and  1973/74  are  as 
follows: 


1972/73 

1973/74 

Corn1 

252 

10 

0 

Set-aside  payment  ($/bu.)  .... 

.40 

Option  A  ($/bu.) 

.32 

Option  B  ($/bu.) 

.15 

1.05 

1.05 

Cotton 

Domestic  allotment  (mil.  ac.)   . 

11.5 

10.0 

Set-aside  allotment  (percent)    . 

20 

0 

Set-aside  payment  (gross 

.15 

.15 

Loan  rate  (gross  weight:  $/lb)  . 

.187 

.187 

Actual  program  provisions  as  announced  differ  slightly  from 
those  assumed  here.  2Two  program  options  for  additional 
voluntary  diversion  up  to  10  percent  of  base  acreage  were  offered 
in  1972/73. 

The  model's  estimated  soybean  production  of  1,512 
million  bushels  in  1973  is  derived  by  multiplying  the 
harvested  acreage  by  the  official  yield  projection  of 
28.5  bushels.  This  production  in  conjunction  with  the 
values  in  table  5  for  1973/74  would  result  in  soybean 
prices  of  $3.78  per  bushel,  soybean  meal  prices  of 
$1 46.60  per  ton,  and  oil  prices  of  around  12  cents  per 
pound.  Minimum  carryout  stocks  are  likely  to  be 
repeated  with  total  soybean  exports  near  600  million 
bushels  for  1973/74.  Part  of  this  export  demand  is  in 
the  replacement  of  pipeline  stocks  which  could  end  up 
in  somewhat  larger  domestic  stocks  and  a  little  lower 
exports  than  indicated  by  the  model.  In  addition,  only 
a  4  percent  expansion  in  competing  supplies  of 
oilseed  crops  in  1973/74  is  assumed  in  table  5.  A 
return  to  normal  production  levels  by  Peru  in  1973/74 
could  increase  total  competing  meal  supplies  by 
around  15  percent.  An  increase  of  this  magnitude 
would  be  expected  to  reduce  U.S.  soybean  exports  by 
25  million  bushels  to  around  575  million  bushels. 

Considerable  price  strength  is  indicated  for  the 
1973/74  marketing  year  in  spite  of  the  model's  nearlv 
8  million  acre  estimated  increases  in  soybeans. 
Exports  to  the  Soviet  Union,  Peruvian  fish  meal 
supplies,  and  domestic  production  would  appear  to  be 
key  factors  which  could  alter  these  price  outcomes  in 
1973/74. 

In  column  9  and  10  of  table  9,  alternative  forecasts 
for  1973/74  are  shown  for  different  production 
possibilities.  If  production  should  be  50  million 
bushels  more,  prices  for  soybeans  could  average 
closer  to  $3.60  per  bushel  while  50  million  bushels  less 
would  raise  prices  to  $4.00.  The  50  million  bushels  is 
equivalent  to  nearly  2  million  more  acres  of  soybeans. 
This  additional  acreage  is  a  possibility  based  on  the 
below-average  planting  conditions  for  corn  this  year. 
However,  a  drop  of  1 .0  bushel  in  average  yields  would 


result  in  50  million  bushels  fewer  beans.  The 
combination  of  additional  acreage  and  lower  average 
yields  is  a  possibility  with  the  two  factors  possibly 
offsetting  each  other. 

A  very  conservative  alternative  estimate  for 
1973/74  bean  prices  would  be  $3.00  per  bushel  instead 
of  the  estimated  $3.78.  This  could  result  if  the  Soviet 
Union  did  not  import  any  U.S.  soybeans  instead  of  70 
million  bushels,  the  Brazilians  increased  their 
soybean  exports  by  50  million  bushels,  the  Peruvians 
more  than  doubled  their  fish  meal  production  to 
around  2  million  metric  tons,  U.S.  producers 
harvested  56  million  acres  of  soybeans  with  an 
average  yield  of  28.5  bushels  per  acre,  and  the  growth 
in  foreign  livestock  output  increased  by  3  percent 
instead  of  the  estimated  5  percent  in  1974. 
Elimination  or  reduction  in  the  variable  levy  imposed 
on  U.S.  feed  grains  would  also  reduce  soybean 
demand  and  prices.  The  current  levy  is  around  $1.40 
per  bushel  on  feed  grains.  Total  elimination  could 
depress  soybean  prices  by  as  much  as  50  cents  per 
bushel  in  the  short  run. 

On  the  bullish  side  for  U.S.  producers,  exports  to 
the  Soviet  Union  of  2.5  million  metric  tons  combined 
with  a  1,462  million  bushel  soybean  crop  in  the 
United  States,  another  short  Peruvian  fish  catch,  and 
a  return  to  gross  margins  near  the  1971/72  levels 
could  raise  season-average  farm  prices  to  $4.50  per 
bushel  in  1973/74.  An  additional  10  percent 
depreciation  of  the  dollar  on  top  of  these  factors  could 
push  soybean  farm  prices  to  near  the  $5.00  per  bushel 
level. 

Based  on  the  July  Crop  Production  Report, 
producers  are  likely  to  harvest  55.7  million  acres  of 
soybeans  in  1973.  If  trend  yields  of  28.5  bushels  per 
acre  are  used,  this  would  generate  1,588  million 
bushels  of  soybeans.  However,  the  government  of 
Peru  announced  in  July  1973  that  the  fishing  season 
may  not  be  opened  before  March  1974.  Additional 
depreciation  of  the  dollar  in  several  markets  in  the 
past  few  weeks  also  has  continued  to  add  to  demand 
strength  (estimated  at  near  5  percent).  These  demand 
considerations,  along  with  margins  near  the  1 971  /72 
levels,  would  lead  to  an  estimated  price  of  $4.35  per 
bushel  in  the  model  if  supplies  of  soybeans  were  only 
1.512  million  bushels.  A  1.588  million  bushel  crop  in 
conjunction  with  the  strength  in  demand  indicated 
above  would  suggest  a  season  average  farm  price  of 
$4.11  per  bushel  in  the  model  for  1973/74. 

Over  the  next  5  years,  conditions  set  out  in  table  5 
for  1 977/78  would  suggest  soybei  n  acreage  of  around 
56  to  57  million  harvested  acres  with  an  average  price 
for  soybeans  of  $3.50  per  bushel.  Demand  and  prices 
for  meal  would  remain  strong,  averaging  $125.00  to 
$1 30.00  per  ton  in  1 977/78.  The  expansion  in  soybean 
oil  demand,  however,  would  not  keep  pace  with 
expanding  oil  supplies.  As  a  consequence,  oil  prices 
would  work  lower  and  possibly  average  near  8  cents 
per  pound  by  1977/78. 


FOS-268,    JULY  1973    19 


d> 

*J 

CC 

0/     h 

+-    (N 

CN 

00 

(=    ^ 

h~ 

re  Si 

U    4-> 

U    i-i     O 

^V- 

in 

r-l 

00 

to 

m 

T 

a> 

Ol 

in 

to 

^. 

r^ 

t 

i 

i 

, 

i 

O     3 

>   o 

CD    Oi 

CTl 

00 

o 

(Nl 

CM 

00 

m 

IN) 

r~- 

rH 

CM 

_- 

to 

i 

! 

! 

; 

<  1- 

CL-h 

1 

M 

00 

r-- 

in 

vO 

o 

o 

in 

r-- 

o 

o 

in 

to 

to 

oc 

c 

c 

o 

in 

r- 

CN 

in 

<N 

>* 

in 

VO 

o 

r-~ 

r-. 

r~ 

O 

r- 

m 

to 

o 

to 

to 

^r 

CN 

c 

CTl 

r-N 

en 

to 

CN 

to 

CN 

in 

1—1 

r~< 

h- 

r-< 

~^ 

r^- 

^ 

^ 

*t 

r-» 

in 

CN 

o 

o 

in 

(N 

o 

c 

m 

in 

o 

O 

c 

O 

in 

to 

to 

in 

(N 

o 

c 

r^ 

O 

r^ 

r~- 

•o 

>* 

in 

m 

(NI 

00 

CO 

r^ 

to 

to 

c 

c 

c 

CTl 

t-- 

Ci 

o 

in 

cn 

CN 

CN 

■*3- 

r^ 

rH 

rH 

vO 

^H 

vO 

M 

M 

t*- 

"-s. 

ai 

o 

o 

r~ 

o 

Ol 

o 

CT1 

O 

LO 

o> 

CN 

O 

o 

o 

c 

CM 

<N 

ID 

o 

00 

VO 

t^ 

vD 

c 

in 

r». 

in 

in 

CO 

to 

in 

00 

00 

CN 

CN 

CTl 

= 

CTl 

r~ 

a> 

rH 

o 

cn 

CN 

CN 

LO 

t 

1-1 

,"H 

*o 

1-1 

\D 

,H 

(N 

r» 

**n, 

00 

o 

o 

^r 

LO 

in 

in 

in 

^■ 

CTl 

CN 

o 

in 

o 

in 

00 

^* 

to 

r-~ 

= 

to 

h* 

^> 

•d- 

CM 

i^ 

r~* 

in 

to 

T 

c 

o 

CTl 

Oi 

o 

CTl 

cn 

CN 

CN 

to 

1-1 

"~* 

in 

^ 

vO 

"~" 

. 

r- 

■*-*. 

in 

** 

o 

to 

vO 

to 

r-- 

to 

t^ 

in 

^t 

CN 

in 

o 

c 

o 

to 

00 

r-* 

■■o 

c 

00 

c 

c 

h- 

to 

O 

r-i 

o 

t— 1 

00 

\D 

to 

to 

CN 

^r 

c 

a 

<Ji 

O 

r-« 

CN 

^H 

CN 

CN 

1—1 

1—1 

in 

r~* 

vD 

1-1 

O 

f-. 

Oi 

,_^ 

vo 

^ 

o 

vO 

r~~ 

O 

to 

X 

"* 

CN 

■* 

vO 

CTl 

o 

o 

vO 

CN 

r- 

r-^ 

r~^ 

r^ 

o 

o 

Oi 

00 

o 

r^ 

ts 

to 

CTl 

o 

o 

rH 

cti 

in 
in 

CN 

•* 

CN 

vO 

CN 

" 

^ 

co 

LO                ^-t 

corn        r~. 

re 

^  3  o 

lo  ^  r-- 

t^ 

o 

m 

00 

O 

^o 

CM 

o 

r-- 

OJ 

vO 

r-- 

i 

o 

o 

u 

vO 

LO 

to 

a 

to 

1 

o 

o 

co 

in 

00 

(N 

O 

X 

■5}- 

>* 

to 

oc 

o 

1 

> 

o*        ai 

00 

vO 

CN 

c 

< 

^H                  ^H 

■a- 

1-1 

VO 

l~i 

3 

o 

3 

— 

e 

3 

X 

o 
re 

in 

c 
o 

■M 
O 

o 

^1 

o 
-a 

o 

o 

II 

CTl 

in 

3 
XI 

3 

n 

XI 

^3 

J2 

o 

LO 

XI 

■-*. 

•  H 

•H 

•H 

■H 

■H 

3 

•H 

CTl 

\ 

fe8- 

03 

S 

fee- 

s 

E 

■&e- 

s 

m 

CO 

CO 

s 

fee 

^ 

+ 

o  aj 

+J 

a 

-J 

ac 

o 

■*->  13 

Q 

B 

o 

i- 

i 

1 

+-»  o 

+ 

O 

a. 

X 

a 

J 

X 

CQ 

> 

> 

<D    o 

t_> 

s 

U 

y 

O" 

S 

+-» 

o 

>j 

a. 

PS 

o 

-J 

en 

o 

_ 

UJ 

-J 

a. 

UJ 

-a 

a. 

& 

o 

3 

c 

>- 

<y 

c 

-j 

a. 

CD- 

Ex. 

B 

a 

o    ° 

Q. 

+ 

■* 

o 

CO 

— 

to 

CN 

vO 

CM 

to 

■* 

LO 

\o 

o 

*d- 

f- 

00 

vO 

CN 

to 

to 

^r 

•a- 

^3- 

^r 

■<3- 

m 

o 

o 

O 

o 

o 

O 

X 

o 

□ 

o 

O 

o 

c 

o 

o 

o 

o 

o 

o 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

>. 

> 

9) 

— 

J= 

M 

c 

M 

1) 

(U 

in 

01 
•H 

o 
o 

re 

CO 

in 

<u 

tn 

■p 

X 

■M 

x 

c 

CD 

o 

c 

h 

CO 

in 

> 

re 

h 

XI 

o 

o 

u 

CO 

O 

<0 

XI 

3 

4-> 

re 

+J 

a, 

<u 

JZ 

> 

en 

-C 

nj 

■M 

3 

•H 

+J 

h 

X 

,13 

•  H 

•H 

Bi 

•H 

a, 

I* 

o 

0 

CD 

4-) 

■a 

en 

c 

e 

H 

-o 

+j 

re 

o 

J= 

o 

CO 

+j 

en 

•H 

•H 

re 

c 

3 

> 

■M 

c 

3 

u 

3 

> 

<u 

O 

<4H 

o 

■  H 

>4H 

<H 

— 

o 

c 

c 

c 

c- 

ul 

0 

oo 

0 

-a 

O 

o 

+-> 

•*-! 

o 

o 

a 

in 

M 

X 

M 

3 

H-l 

h 

3 

4J 

•  H 

in 

3 

o 

<u 

O 

c 

o 

re 

1= 

o 

c 

c 

O 

in 

in 

4-» 

*^ 

4J 

O 

o 

O 

P. 

0 

o 

6 

re 

o 

o 

CO 

in 

CO 

re 

re 

CO 

c 

•a 

4-> 

W     10 

i> 

>. 

in 

•H 

^ 

o 

+-> 

00 

■H 

•  rt 

u. 

CO 

m 

o 

in 

C 

■M 

s 

1)  ^-1 

OO 

-C 

+J 

13 

♦J 

o 

h 

u 

o 

O 

u 

00 

o 

o 

co 

M 

e- 

•h  re 

c 

X 

c 

p. 

<D 

a 

in 

o 

M 

o 

re 

(Li 

in 

CO 

re 

o 

m 

> 

o 

re 

-h  a; 

o 

re 

CO 

4-> 

+J 

a. 

P. 

x: 

U 

4-1 

H 

E 

X 

0) 

•H 

o 

o. 

a.  s 

x: 

in 

0) 

in 

re 

in 

X 

o 

P. 

CO 

£X 

ai 

o 

w 

o. 

tn 

.n 

tn 

<4-t 

CO 

e 

CO 

CO 

M 

CO 

•H 

re 

IH 

s 

-a 

3  -0 

3 

o 

>> 

c 

c 

c 

> 

H 

00 

-r 

H 

•a 

re 

h 

co 

c 

o 

o 

c 

in     CO 

h 

00 

o 

o 

•H 

0 

re 

c 

c 

re 

co 

o, 

t< 

00 
•H 

01 

0) 

a 

o 

re 

-o   in 

o 

-a- 

in 

o 

CO 

4-> 

o 

o 

re 
E 

•H 

f~t 

lh 

re 

CO 
XI 

■a 

E 

re 

E 

•a 

to 

en 

H 

o 

^ 

to 

o 

o  o 

CO 

j 

en 

'/ 

H 

P. 

m 

c 
re 

in 

en 

o 

c 
re 

c 

-H 

o 

0 

c 
re 

d 

:=> 

PL, 

a. 

- 

— 

3 

^. 

3 

3 

~ 

3 

3 

en 

^n 

a 

a 

-I 


?0        FOS-268,  July  1973 


x> 

^H 

o  lo 

LO   o 

o       o 

LO 

O 

to 

o 

O             LO             LO 

LO 

LO    O 

L0 

LO    O 

o 

o 

Q 

r — * 

is  •«■)- 

LO    Ol 

oo       r- 

vO 

00 

KJ 

CM 

tO               rH               ^O 

o 

o  o 

33 

00    IS 

00 

o 

o 

CO 

cry 

i-H 

en  is 

rH    Ol 

Ol            CM 

LO 

CM 

■* 

■* 

"*               -rf               CM 

o 

oo  r-~ 

CM    tO 

c 

o 

■H 

LO    LO 

VO    CM 

CM            t-O 

•* 

1 

i—i 

LO               Ol               rH 

CM 

to  \D 

to 

O    IS 

to 

TJ" 

S 

r-l         1 

1 

1 

1 

1 

to 

i      i 

1 

1 

1 

to 

LO    LO 

o  o 

O            O 

o 

o 

o 

c 

O               O               LO 

Lfl 

O    LO 

3' 

LO    O 

to 

00 

Q 

. — | 

i-H     tO 

O   CJi 

■rj-                 ^-1 

r- 

to 

Ol 

rH 

tO             O0             rH 

it 

TT    tO 

00 

o  •<* 

'X 

CM 

•s 

IS 

•     >tf 

is  o 

CM           rH 

r-~ 

^H 

rH 

o 

■*               v£>               — 1 

to 

O    r-f 

to 

LO    LO 

o 

o 

o- 

■H 

ca 

1 

1       1 

1 

t 

1 

I 

' 

1 

1 

1 

1 

O   LO 

o  o 

LO             O 

o 

c 

o 

LO 

LO         o         o 

LO 

o  o 

C3 

LO    O 

o 

o 

x 

, — , 

CO   Ol 

CM    CM 

LO            \D 

to 

t-^ 

LO 

CM 

to       is.       to 

r-~ 

rH    tO 

CC 

r-l    CM 

>0 

"* 

2 

o 

(N!    O 

rH    O 

o        o 

to 

o 

O 

O 

O            CM            O 

o 

O    O 

o 

r-l    r-l 

o 

rf 

cy 

rH 

■H 

O     I 

1        1 

1 

1 

1           1 

1 

1 

3 

LO   vD 

LO    LO 

O          LO 

LO 

o 

O 

o 

LO              LO             LO 

LO 

LO    O 

o 

L0    LO 

c 

o 

is  cm 

LO    -<f 

tO           CM 

CM 

to 

to 

CM 

Ol          \C          Ol 

to 

to  o 

CO 

00   <-t 

o 

o 

X 

r — ^ 

n 

C/D 

lo 

O    i-H 

Ol  to 

rH               O 

o 

to 

vO 

tO            CM            tO 

^  to 

to  "3- 

CM 

00 

cy 

■H 
2 

tO     rH 
1 

1 

1 

CM 

i 

r—(                  1 

1 

1 

CM     rH 

1 

CM 

3 

.a 

O   LO 

o  o 

O          LO 

LO 

LO 

o 

LO 

o       o       o 

f- 

o  o 

c 

o  o 

LO 

o 

u 

f — ^ 

tO    rH 

LO    Tt 

■H/             tO 

CO 

vO 

■3- 

\D 

tO              rH             CM 

o> 

>-<    L0 

to 

IS  I— 

o 

o 

1/1 

-tf 

LO 

Ol 

C 

>H 

s 

CM    rH 
tO    rt 

1 

LO    CM 

r-^      1 
1 

l 

C-- 
1 

1 

CM 

Ol          CO          to 

00 

r-l     tO 

1 

1 

Ol  to 

rH     r-l 

to 
1 

o 

r^ 

LO    O 

O    LO 

O          O 

o 

c 

LO 

o 

o       o       o 

o 

o  o 

o 

o  o 

o 

o 

J2 

■*     rH 

vo  is 

oo        to 

o 

to 

CM 

*d- 

to          LO         to 

o 

CM    Ol 

01 

O   \0 

IN 

TT 

o 

, — , 

•    LO 

vO   CM 

CM            Ol 

^f 

o 

rH 

o 

n-       oo       to 

Ol 

^—i   \0 

CM 

oo  \c 

CM 

CX 

-t* 

M 

rH          • 
1 

1 

1 

1            I 

1 

1 

CM 

c 

o  o 

O   LO 

LO             O 

LO 

o 

LO 

o 

o       o       o 

o 

o  o 

LO 

o  o 

LO 

o 

o 

CM    LO 

•-<  to 

rH               O 

vO 

o 

i — I 

^r 

^3-            Ol            CM 

00 

o  o 

1 — t 

IS    00 

CO 

•* 

2 

P 

<~~. 

•     LO 

\D 

r-~ 

vD 

^o 

CM   00 

IX 

S, 

CM 

\D   CM 
1 

M-     • 

Ol 

r^           1 

<* 

^H 

LO              Ol 

CM               1 

1 

1 

CM 

1 

■rj"     CM 
CM 

Is 
1 

is 

O  LO 

o  o 

o       o 

o 

o 

o 

o 

o       o       o 

o 

L0    O 

o 

LO    O 

LO 

o 

LO    CM 

00           00 

LO 

CM 

-r 

t^               rH               CM 

-£> 

O    CM 

CM 

Ol    CM 

LO 

CO 

3 

, — s 

to  •-< 

rH     O 

■*       o 

r—t 

o 

o 

o 

o       *o       o 

o 

o  o 

o 

r-l     r-l 

o 

rx 

^ 

o 

1 

1 

1 

1 

1      1 

1 

p 

+ 

CD    CD 

OS 

o 

+J 

a  q 

TJ    P 

rH 

1 

1 

Q 

.—1 

Q 

O      rj 

O    P 

to      I 

X   X 

>      > 

+ 

1 

J 

o 

CX    >- 

CO 

C_>    0 

to  to 

to  o 

w       w 

s 

s 

u 

c 

-J                 J 

CO 

u 

c/  i 

ex 

o 

cy  to 

cy  cy 

a       a 

J 

o 

(X 

hj 

CX           CX           PJ 

CO" 

o 

cy 

3  u. 

TJ 

x: 

W 

o 

M 

in 

CD 

o 

•H 

W    c 

-s.,  (- 

•H 

'4h 

en 

-3 

C    a) 

rH|rt 

rH 

o 

CD 

a 

aj    a> 

CD 

♦J 

i — i 

o 

p 

CD   J3 

Crt    rO 

c 

CD 

en 

tH 

XI 

p 

CD 

P 

rO    X 

oi  p 

3 

c 

fH 

rH 

o 

o 

•rH 

p 

rC 

O 

X  o 

tO     P     C 

o   c 

•  H 

0) 

J2 

o 

TJ 

0 

p 

P 

O    in 

to     O   -H 

CD   -H 

X 

ca 

1-1 

■H 

in         c 

CD 

o 

o 

O 

1/1 

Z>    ft 

in 

C 

<-J 

•H 

3 

rH 

CD            O 

n3 

tp 

X    c 

MC    P 

o 

o 

rH 

CX 

P< 

CD          -H 

MH 

lp 

cp 

ip 

<P     O 

o 

O    01    o 

P            -H 

COD 
•H    -H    ^ 

•h   tn 

■M    CD 

MH 

CS 

> 

■p 

3 

E 

•H            ■!-> 
U           Ph 

O 

o 

TJ     O 

rH     rH 

P 

in 

rH     p 

P     P     P 

O  -H 

o 

o 

rn 

ft     § 

c 

3 

•HUB 

0) 

C    r« 

i/i  -h   ri 

(h    cfl    aj 

3      1H 

+ 

rt 

o 

o 

O    -H     O 

CD 

a: 

o  o 

■M    O   -M 

o  -h  e 

T3    *-> 

in 

m 

r^ 

t-l 

r*       E     rV<       in 

•H 

■rH 

X-H 

in 

CJ) 

p 

•H     O 

U           O 

CX  0 

O    C 

CD 

3 

CJ 

o   tn   o   c   m 

P 

P 

E         P 

TJ 

p 

nj 

p  p 

O    C    CD 

S       CD     rH 

fH     3 

■rl 

ni 

rH 

o 

rH 

O    ret    O    O    CD 

ft  in 

ft 

rH      CJ)     ft 

o 

c  n 

<!} 

S 

U    in 

ft  rt    P 

•H     P    -H 

CX  O 

CD 

O 

■p 

Ctj 

4-1    1+H     -P     O     U 

£  P 

rt    C    £ 

<u 

•H     <3 

aa 

3 

X    1)    Q. 

ft  o 

u 

(X 

£ 

O 

CO 

CD 

in         in         3 

3   cd 

3 

ft-H     3 

'+- 

00  o 

in 

c 

t)   bo 

CD   rO    CD 

rH      CU 

^ 

c_ 

CD 

X 

CD     rH     CD    rH    P 

in  cp 

en 

r3   in 

p 

p 

7i 

o   c 

xtj 

0)    TJ     C 

O    C 

3 

T3 

HH 

> 

>     CO     >     CtJ   -H 

C 

c 

TJ    in    c 

3 

rt    M 

CD 

-S 

P   -H 

c  o 

<U          aj 

O    M 

in 

CD 

o 

■H 

fJ 

•H     CD   -H     CD  TJ 

O     rH 

o 

C    3    O 

•H 

£    C 

X 

o 

ft  c 

a!    W    p 

£    m    CD 

+J  -H 

CU 

rH 

c 

:-<     X  rH      fH     C 

cj    ri 

o 

rt    P    cj 

o 

■H 

p 

B 

CD          nj 

n)  XI 

in    cd 

TJ 

in 

CD 

X 

CD 

CJ 

E 

o 

4J 

l/l     rH 

0 

rH 

•   -H 

hO          •     rH 

-0    rH     x 

CD    m 

i — 1 

i — < 

O 

> 

J- 

rH     P     rH          .ft 

•  -H 

rH                    • 

o 

in  t) 

^i 

to    M 

X  tO     rH 

C     rH      O 

>    O 

u 

■H 

•H 

CD 

to 

IH 

rH      «     rH     CO      X 

CO    C 

w 

•H     rH     CO 

h 

o   c 

p 

•    <D 

o     •  O 

01    O    in 

■H  Mh 

o 

O 

rH 

rH 

3 

ri    ri    ri     -CD 

•   rt 

O   -H       • 

ft 

P    rt 

1 — I 

o 

D  ca 

co  =>  a 

Q 

rJ 

3 

CX 

35 

U 

J                  33 

ro 

=3 

o  => 

cj  X 

< 

H 

ft 

•H 


H 

o 
ft 


FOS-268,  July  1973         21 


3  -i| 


O0UJ 
°  -i 
ID 


22  FOS-268,   July  1973 


O 

X! 

CO 

NO     rH     M 

O      -H 

CM 

LO 

to 

CM 

_ 

01 

NO     O 

CM 

LO      rH 

to 

t   \D  w 

m  cm 

rH 

CM 

x 

NO 

rH 

CM 

O    LO 

CM 

Ol 

to 

CD 

-*r 

c 
0 

1 

000 

0  0 

O 

O 

LO 

O 

O 

LO 

O    O 

O 

NO     O 

0 

0 

s 

4-> 

CM 

CM    CO    NO 

CO  CM 

LO 

CO 

LO 

CNl 

CM 

r-i 

rH    NO 

CM 

to    CO 

NO 

•rt 

Q- 

<^ 

D. 

*r> 

w 

\D   to      1 
( 

m  to 

1-1 

CO 

I1 

rH 

CM 

CM 

HIT 

rH 

0  to 

1 

CM 

CO 

3 

Htf  N 

0  VD 

CM 

CO 

LO 

hcc 

NO 

CM 

O    NO 

LO 

NO    CM 

CO 

a. 

XI 

rH 

to  <-h  0 

rH    0 

O 

iH 

c 

C 

O 

a 

O    rH 

O 

CM    O 

0 

«■ 

^~J 

O 

n  \0  tn 

C~     rH 

en 

~ 

1 

LO 

00 

LO   tO 

1 

f~i  r-- 

10 

0 

0 

0 
4-> 

O 

en 

■h  .a 

O 

Ol    vO   rt 

CO  0 

-a- 

o> 

c 

LO 

■<3- 

LO 

rH    tO 

^3- 

HO-   CTl 

01 

^, 

no  ^r  r- 

ex  0 

to 

LO 

NO 

r^ 

to 

r^ 

to   CO 

Ol 

O   CM 

0 

to 

00  01  to 

m  to 

- 

— 

to 

rH    LO 

CM 

CM   >-t 

to 

DO 
C 
■  H 

r-H      1       t 

1 

1 

rH 

1 

1 

' 

r^  on  ^o- 

Ol   CO 

0 

HO" 

ti- 

NO 

HO" 

HO"     Ol 

r-- 

CM 

0 

■O 

Cn 

CO    LO    1— I 

LO    NO 

01 

LO 

LO 

O 

rH      LO 

Ol 

t-^ 

00 

c 

en 

■H     3 

01 

to 

S    XJ 

■*t    LO    <— t 
tO    rH 

in  to 

to 

c 

^ 

"T1 

O 

00 

1    in 

to 

CM    O 
1 

-1 

r^ 

to 

^r 

>* 

CM  to 

01 

r-t   CO 

00 

c 

Q 

CO    H    N 

CO    NO 

CO 

0 

i0 

to 

CM 

0 

0  to 

t~-t   CM 

NO 

0° 

O 

•H   X) 

CO 

\D    O    LO 

0  0 

0 

NO 

o1 

s  -h 

to 

CM 

01  r-~ 

*3- 

nO  CM 

CM 

♦J  £ 

01  r--  to 

r--     rH 

LO 

r^ 

30 

to 

fH    LO 

to 

to  S- 

LO    LO    tO 

LO   CM 

CM 

CnI 

CM 
1 

1 

1         1 

' 

1 

0   e 

Q 

rH        • 

r~- 

■*-)■  m  0 

NO     t 

CM 

0 

Ol 

to 

Ol 

00 

CM   LO 

Ol 

to  01 

. 

O 
0 

■H   X> 
CO    ^-t 

HM)rt 

f— <     1 

ON     O 
1 

CM 

CM 

CM 

1 

to 

to 
1 

1      1 

t 

rH     O 

1 

""J 

X 

in 

•H   X) 

CQ    i-l 

nD 

00    H    N 

rH     CM 

CO 

r^ 

LO 

CO 

■X 

O    r-l 

LO 

tO  CM 

NO 

in 

& 

CN    rH   O 

•rj     rH 

O 

0 

O 

— 

CM 

0 

O    CM 

O 

O    O 

O 

4-» 

0    1 

1 

1 

1 

1 

1 

1 

1 

I 

tH 
O 
P. 
X 

X 

^        . 

^ 

nO   -*0-   CO 

0  to 

CO 

CM 

rH 

Ol 

NO 

,_, 

00    CM 

CTl 

,_,    ,_, 

,_, 

[U 

en 

•H     3 

s:  x> 

in 

r^  co  00 

tO    rH 

0 

r~ 

Ol 

L0 

O 

00 

NO    rH 

Ol 

ft     Tt 

LO 

0  CO  to 

LO    rH 

to 

01 

r^ 

CM 

in 

00 

NO  CM 

O 

to     1      1 

CM       1 

1 

1 

r4 

1 

CM 

a. 

■r-  0  lo 

LO    CO 

0 

LO 

10 

»a- 

CM 

LO 

-Tf    NO 

O    LO 

to 

O 

■h  X 

T 

r-t  cm   0 

CM    tO 

CM 

to 

10 

LO 

in 

LO 

00    CO 

CO 

NO 

O' 

S   f-< 

\0   \D    Ol 

tO     rH 

CO 

X 

LO 

Ifl 

"* 

CO 

LO    rH 

hO- 

r~  lo 

CM 

tj-  in  cm 

rH    LO 

CM 

CN 

X 

u3 

CM 

0 

1       rH 

LO 

to   CM 

NO 

tO    rH 
1 

1 

1 

a. 

^ 

O    CO    to 

Ol    CM 

CM 

CM 

r^ 

00 

,_, 

0 

CM   Ol 

<* 

NO     rH 

C^ 

s 

■H   X) 

to 

LO    \0    rH 

•rj-   CM 

>—i 

rH 

to 

CM 

rH 

to 

O   •=)• 

CM 

f—t     ft 

CM 

X 

o1 

CO    -H 

r—l       1 

t 

1 

P. 

3 
CO 

CJ 

rH          • 

t-n  r--  CO 

CM    tO 

Ol 

O 

LO 

O 

^T 

c 

<3-   NO 

LO 

NO     Ol 

m 

en 

•H    3 

CM 

to  to  0 

CO    CO 

LO 

"!f 

01 

O 

to 

LO     NO 

O 

tj-   CM 

to 

0" 

S  .0 

CM   net  CM 

Ol    Tj- 

CM 

CM 

t^ 

NO 

CM 

NO 

1     Ol 

LO 

tO  CM 

NO 

tO   rH 
1 

1 

LO 

' 

1 

' 

' 

1 

CO 

CO 

h    3 

000 

O    O 

O 

to 

O 

O 

C 

0 

O    O 

O 

O   O 

0 

e_y 

S  £> 

1 — ' 

3'    3  XI 

*->    <-> 

<J 

H-> 

^ 

4-> 

■(-> 

4^ 

«-" 

■(-> 

+J 

TJ 

O 

M 

C 

co 

r5fl   H 

c  c 

c 

c 

c 

C 

e 

e 

c 

C 

c 

CD 

D     0 

OJ 

OJ 

OJ 

O 

OJ 

OJ 

OJ 

OJ 

O     O 

'-> 

CJ 

CJ 

O 

0 

0  - 

0     ■ 

CJ 

rH      rH 

rH 

rJ 

rH 

u 

rH 

M 

rH      3 

3 

r<      3 

rt 

in 

■H  -H    .H 

OJ     OJ 

<u 

OJ 

OJ 

OJ 

•H 

OJ 

OJ     rO 

XI 

OJ   Xi 

V 

in 

SEE 

0.  0. 

Ph 

~ 

Ph 

p, 

B 

p. 

a,\ 

^~ 

p.\ 

D. 

< 

-L+- 

-fcr 

0  t-~  0 

LO    LO 

LO 

LO 

LO 

c 

CO 

LO 

LO    O 

O 

O     O 

O 

0  to  0 

+   + 

+ 

+ 

+ 

+ 

+     LO 

rH     +      rH 

+ 

+ 

+ 

+ 

+      + 

+ 

+                + 

h 

+ 

CD 

0 

Oi     rJ 

a 

O 

■O 

+j 

1    a. 

a 

0 

1 

O 

*j 

en  x  x 

J 

c 

a. 

>   CO 

> 

U 

0 

en  en  0 

3=  O 

-J 

X 

co 

E 

a. 

u 

<_y    *-> 

u  0 

CU 

•-1 

acc 

-J  -J 

Oh 

c_ 

LU 

z? 

O 

o-cy 

a 

3 

0  u. 

n 

u 

c 

CO 
OJ 

in 

1 

c 

c 

J3 

c 

OJ 

CT 

u 

CO 

>> 

rt 

U 

O 

0 

<D 

O 

<"   _ 

tn 

X 

OJ 

4J 

0 

XI 

10 

-°  °k 

1= 

OJ 

H 

U 

^: 

4J 

>>% 

H 

0 

"3 

0 

4-* 

O 

c 

c 

e 

0  en  cd 

■P  -H 

in 

C 

01 

x 

0 

0 

0 

•  H 

■H 

n  2  n 

C 

3      rH 

OJ 

O 

H-> 

rH 

A 

co 

O 

O.   Dh 

0 

H 

hH 

O 

LlH 

to 

4H 

•H     >, 

c 

c 

1) 

U-t    0    oj 

H 

■r,    -p 

•  H 

♦J 

O 

O 

-3 

O 

O     > 

0 

0 

O     4->      rH 

+J 

<U    3    S 

H 

0. 

IH 

0 

9) 

•H 

•H 

□ 

cj 

O 

■H     O     H 

Ph 

c 

O 

c 

<u 

c 

B     rH 

*J          to 

H-> 

- 

CMC 

3 

rH                 CO 

0 

0 

tH 

c 

CO            CU 

CO 

H 

O     4->    -H 

-3 

*->  ^.  U-t 

-*  e 

-± 

1/1 

U] 

tO    -H 

•H 

CO    4-> 

•H            00 

■H 

- 

•H      rH 

0 

C    CJ 

O      rH 

0 

c 

10 

rJ 

OJ 

rH      +-> 

C 

W 

Ph   tH 

CJ      10      rH 

CJ 

3 

4-1       O     rH 

M 

3      O      rH 

O      CO 

0 

0 

0) 

P, 

to 

co  a 

•H 

P. 

O 

C 

OJ     4J      CO 

CJ     10 

> 

CJ     Ph-H 

P< 

O      <->      CO 

4-)    14H 

rJ 

u 

rH 

4-" 

0J    6 

O 

us-    D, 

-H 

rH      OJ    J3 

tH    4-1 

3XO 

0    to    OJ 

10 

[/) 

3 

CO 

c 

E    3 

*J 

E 

BO 

Q.J4      O 

O.   OJ 

T3     0) 

_<: 

OJ     >, 

OJ      rH 

OJ 

|J 

(/] 

CH 

Pi 

to 

O 

^ 

>-i  -H 

rH 

OJ       tH 

OJ   £Z 

O          O 

'j 

c   > 

>  to 

> 

to 

•H 

c 

3 

73    C 

in 

c 

•  H 

(0 

-a  co  00 

-a  u 

rH      C    CO 

0 

QO-H    4-» 

■H      OJ 

■H 

0 

X) 

0 

in 

OJ    O 

P, 

0 

O     OJ 

E 

E    C 

co 

p,   cd   ^T 

M 

•H     rH      C 

rH      >, 

r-( 

H 

B 

u 

- 

OJ     CJ 

0 

at) 

U           -H 

U    E 

0> 

1/1 

OJ          0 

0 

EH 

13 

10 

-C 

-a  to 

to 

CO    rH    rH 

CO 

•  XI      • 

9) 

H         •      H 

-H     4J 

Ph 

•H 

~ 

CJD 

OJ      tH 

to 

rH      CO    T3 

en   >,J 

> 

O      CO       rH 

rH      tO 

!/J 

R 

w 

c 

•h  en 

en 

OJ     OJ 

0 

rH     a     C 

ft    -r-t 

•  0    • 

H 

4-1           •       3 

to    to 

03 

OJ 

CO 

O 

0     • 

rC 

to   > 

rH 

O      E      CO 

O      O 

T..1.. 

DWO, 

-J 

3  CJ 

-J 

rD 

r> 

& 

3 

3 

< 

O 

a       x 

Q 

f 

- 

P.r= 

f 

10 

tH 

rH 

O 

4> 

rn|>s 


I 


t-MI 


O 

JD 

to 

CO     tO    rH 

LO    LO 

nO 

O              rH 

CM 

to 

Ol 

NO    Ol 

to 

r^  io 

CO 

a. 

CO    LO    to 

to  to 

to         CO 

NO 

o  to 

CM 

*■*. 

-y- 

rH       1         1 

1 

1 

1 

1 

1 

1      ' 

i' 

LO 

CD 

C 

O    O    O 

o  o 

o 

LO              LO 

o 

o 

LO 

o  o 

o 

Oi  o 

o 

o 

O 

CM 

CM    CO    nO 

•H/    tO 

tO           CTl 

CM 

CO 

LO 

rH    O 

00 

rH   CM 

CM 

S 

+-J 

U 

a. 

Ol     r-l 

■rt     CM 

CO               rH 

CM 

CM 

1    to 

CO    LO 

a. 

Hy3- 

' 

1    ' 

1 

1 

' 

1 

'        ' 

/ ^ 

tO    O    CM 

"d-   CM 

,_, 

[-.       ■* 

"* 

CO 

^~ 

CM   CM 

u~. 

rH    CM 

NO 

3 

f     rH    O 

rH     O 

o 

rH               O 

a 

O 

o 

O    rH 

o 

CM    O 

o 

CO 

ft 

X) 

rH 

O         • 

\ 

O      1       1 

1            1 

•       1 

1 

■fee- 

GO     f^     rH 

to   CM 

■* 

to           Ol 

CO 

r~ 

CO 

LO    NO 

Ol   Ol 

to 

to 

CM    CO    <rj- 

CTl    LO 

CM 

r~-         r^ 

NO 

LO 

I-- 

rH    CM 

CM 

CM   -H/ 

.* 

o 

O 

3  £ 

o 

to  <s-  r~- 

to    nO 

o 

O           Ol 

r-- 

r^ 

CO    NO 

Ol 

O   <* 

to 

o 

to 

to   NO   to 

«d"    "51- 

CM 

to         CO 

>* 

CM 

CM 

rH    *fr 

CM 

CM   rt 

to 

■M 

s 

'-' 

7 

1 

1 

1                  rH 

7 

1 

1 

1 

60 

CTl     rH     LO 

rH     CM 

00 

00 

CO 

LO 

o 

■*  Ol 

T 

"3- 

NO 

T3 

LO    Ol   rH 

LO    CTl 

to 

cH 

^> 

CM 

Ol 

rH    CM 

CO 

NO 

-Nt 

to 

."h  3 

^ 

LO    O    rH 

rH     CO 

■* 

o       to 

rH 

to 

to 

LO 

to 

— t    O 

•^T 

C 

1/3 

Ol 

,rH     rH       1 

r-~  n-  co 

CM 

[U 

vO   NO 

LO 

LO             ^-t 

r^ 

NO 

LO 

CM    NO 

CM 

rH    CM 

Ol 

CO     LO    LO 

"3/    Ol 

NO 

00           CM 

to 

CM 

rH 

O    LO 

vO 

■Nt    NO 

LO 

c 
o  o 

a 
o 
o 

•h  £ 

CO 

CN    CTl    to 

CO   NO 

NO 

LO              rH 

to 

J, 

Ol 

Ol    TT 

-r 

Ol   CM 

r~- 

s  ^ 

rH     LO     tO 
CN 

to  to 
1 

7 

CM             CO 
1            CM 

CM 

t 

rt 

rH    Tf 

CM 

rH       1 

CM 

0)     & 

0)     5 

Q   o 

CM    Tf    O 

rH     CO 

o 

rr       no 

to 

CN 

o 

cm  n- 

O 

Ol    CO 

a 
s 

•h  £ 

CD    r""1 

r^ 

NO     tO     rH 
r—i           .     1 

CO     *t 
1 

"2 

CM           to 
1             1 

CM 

LO 
1 

to 

O    LO 

CM 

O    rH 

CM 
I 

u 

o 

VO     rH     CM 

NO   O 

,_, 

r--        r^ 

LO 

Ol 

c 

LO  to 

to 

tO    CM 

to 

tO     rH     O 

«tf    rH 

o 

o       o 

o 

CM 

O    CM 

o 

o  o 

X 

o     • 

s 

•H    -0 

no 

O                   1 

•    i 

tO 

o 

CQ    ^ 

*— ' 

1 

w 

u 
o 

rH     NO     CO 

LO    NO 

"* 

[-»           CM 

NO 

CM 

r^ 

00    Ol 

NO 

to  Ol 

to 

r^  o  co 

r~~  co 

Ol 

NO             NO 

LO 

CM 

■o 

NO    LO 

1^ 

•nT   CM 

rt 

X 

UJ 

x 

Si 

^ 

rH    CM    tO 

CO    rH 

1 

LO              O 

r^ 

to 

1 

1       NO 

00 

NO 

o 

to 

to 

<-j-     ^ 

CN)        t 

l 

CM 

o 

rH    CTl    O 

1 

o  o 

to 

Ol         o 

00 

00 

00 

TT   CM 

to 

Ol  o 

o 

rH     t^     rH 

NO    Ol 

CM 

CM           LO 

CM 

to 

o 

00    NO 

lO 

CO  to 

CM 

a. 

■  H    -° 

o 

■» 

rH     tO     CTl 

o  to 

r^ 

r~                rH 

LO 

CM 

r-^ 

LO    rH 

CM 

00  o 

o 

s  "~H 

LO     CM    CM 
<"T     rH        1 
1 

CO    CO 

1 

to 
1 

tO           Ol 

NO 

to 

1 

*T 

Ol 

LO 

to  tJ. 

NO 
1 

NO    tt    tO 

LO    NO 

NO 

NO              O 

CO 

^T 

,H 

CM    O 

to 

r--  r- 

r-^ 

Ol     LO     rH 

to  to 

rH                  -3- 

CM 

O     Tt 

CM 

CM 

ft 

•h  -° 

s 

to 

I 

X 

o 

CQ    r~*\ 

a, 

a. 

3 

no  *rr  en 

CO    Ol 

LO 

LO 

to 

CO    Ol    nO 

CM    LO 

>» 

LO             CM 

CO 

NO 

to 

"»     rH 

CM 

Ol    LO 

r^ 

u 

ii 

CM 

-~. 

CM 

tr, 

LO    f-i 

r> 

r^  to 

NO 

to 

cm 

rH     rH     CM 

r~~  r^ 

to 

o 

■*3-     rH        1 

1 

1 

1               CO 

LO 

CM 

■* 

Ol 

"* 

to  to 

LO 

NO 

CO 

to 

ii| 

to 

o  o  o 

o  o 

o 

rH               O 

O 

O 

a 

o  o 

o 

o  o 

o 

<y 

v  ' 

1 

H-> 

+-» 

»-I 

w 

+-> 

p 

+J 

3  2-J3' 

+->  +-» 

M 

•M            C 

C 

e 

c 

c 

c 

c 

J3     rD    —1 

c   c 

c 

C            CD 

<o 

CD 

<u 

<u 

CD 

-a 

DO 

c 
cd 

.c 
cj 

CD     CD 

CD 

CD            CJ 

o 

CJ 

CJ       . 

o     . 

CJ 

cd 

u   cj 

CJ 

O          h 

- 

r-i 

H 

rH      3 

3 

fn    3 

Sh 

u  u 

M 

rH               CD 

CD 

•H 

CD 

CJ     o 

ji 

<D     o 

<0 

■H   -H    .H 

<D     (U 

CD 

CD         a. 

ft 

E 

ft 

(-H< 

P.< 

ft 

to 

e  s  e 

a,  o. 

a 

o. 

<-s 

H=r- 

V) 

LO 

c 

00 

LO 

LO    O 

<3 

o  o 

o 

< 

o  t-~  o 

LO    LO 

LO 

LO                I 

1 

1      LO 

i — i 

O   to   o 

t      1 

1 

1 

1 

1 

■           1 

1 

rH        1       rH 
1                     1 

« 

+ 

o 

CD 
T3 

O 
CJ 

CD 

OS  -J 

Q 

*-> 

1      CL, 

a  o 

4-> 

to  X  X 

I 

-J 

Oft     ,, 

>    CO 

> 

CD 

to  to  o 

s  o 

J 

-J 

az 

s 

ft 

CJ  o    <-" 

UJ   O 

tu 

^ 

cy  Co- 

-J J 

.    a, 

CL.           tu 

cy 

o 

o'O'      a 

3 

Q    tl. 

a 

lo 

r           C 

c 

c 

0) 

C                 rH 

cd 

cd 

rH 

u 

o        o 

CD 

CD 

JD 

CD 

+■>         o 

£1 

tn  i2    in    C 
•^    cd    O 

0 

n 

rC 

+-» 

o 

-3 

<u 

+J 

O          C 

C 

c 

-M 

(/) 

c 

CD 

rC 

0 

o        o 

•H 

tf 

3 

M 

CD 

o 

1^ 

a 

a. 

a, 

o 

CH 

o 

tH 

to 

CH    -H     X 

c 

C    HJ 

CM     O     CD   -H 

CO    +J 

■H 

*-> 

O 

o 

T) 

o   o   > 

0 

O    CD 

X 

O   4-»    M   H-> 

CD     3 

s 

rH 

ft, 

LH 

CD 

Q> 

■rH      LO 

•H   ^! 

a 

o   o 

•H     O 

M 

p. 

c 

o 

C 

U 

C      E     rH 

+J    +-»    to 

«->     M 

e   to   e   3 

M 

cd 

0 

0 

tw 

O    i-H 

Cd     CD     CD 

cd   cd 

f- 

O     P-HtJ 

i-»  J^ 

tw  ^ 

e 

M    fi 

to    to 

•H      Cd     H-» 

•H   M     CO 

■H     E 

cc 

•H     M            O 

c  o 

o 

- 

u   c   to 

H-» 

CD     rH 

♦J 

= 

*->      ft,    M 

CJ     U     U 

o 

> 

H->       O      rH       M 

3    O 

h    O 

cd 

O     O     CD 

ft 

L0 

•H    cd 

ft 

ft             O 

C 

<D    cd   cd 

CD    rH 

U     D.-H     [1 

O     4-> 

Cd     4-» 

tH 

+J     CD     rH 

= 

+j 

rH      CD 

s 

o 

6o5    ft 

■H 

H         E      -C 

rH    -H 

3    X    O 

o   tn 

CD     LO 

LO            3 

- 

cd 

ft,    g 

3 

4^ 

3          E 

DO 

ft,          o 

ft    O 

D    »           JA 

CD 

>.   CD 

rH 

<ii    ^    +J 

tfl 

CM 

ft, 

o 

H 

CD    rH 

CD 

o       o  o 

c  > 

> 

- 

>      Cd    -rH 

c 

3  -a 

C 

H 

C    -H 

cd 

■a   cd  co 

•a  c 

M     C   CO     O 

OO-H 

+J   -H 

•-> 

■h  0  -a 

0 

to     <Lt 

0 

ft 

O     O     CD 

= 

CD    c 

cd 

O.   «   t   P 

•H     rH 

C     rH 

X 

rH      H      C 

CJ 

cd 

CD 

CJ 

CJ            DO 

U     E    -H 

Sh     0 

4)               LCI 

CD 

CD 

CD 

s 

-a   co 

-= 

■a   cd 

'/) 

Cd               rH 

Cd  XI 

•  Xi      •    CD 

!h      • 

H     rH 

4-> 

rH         •      ft, 

M 

•      <U      M 

to 

rH  -a  -a 

rH     >» 

to    X-J    > 

o  to 

H    rH 

Ul 

rH    tO      X 

c/3 

c 

fn  -rH 

to 

•H 

tO     CD     CD 

o 

rH       C      C 

rH      O 

•    O      •  -H 

4-1      . 

3    cd 

cd 

Cd        •     CD 

cd 

O     O 

^S 

•    to    > 

H 

o   cd   cd 

O      CO 

DOIO.   J 

= 

CJ 

J 

3 

3 

s 

3 

=>      < 

CJ 

Q         X 

a 

0) 

c 

+^ 

to 

c 

■u 

c 

7, 

cd 

'.; 

jr. 

•- 

+H 

ft 

H 

to 

, 

rH 

P 

u 

cd 

rH 

H 

3 

ni 

E 

tn 

+H 

^ 

CJ 

CJ 

cd 

n 

ft  +j 

E 

to 

rH|t0 


F0S- 268,  July  1973        23 


o  _ 


o        rt 


to    r-,| 


to^l 


1        [/> 

•H           0 

tO 

t-». 

CM 

CM 

[-- 

^ 

T3 

-t-1 

■  ■• 

f-> 

<1) 

o 

r-» 

01 

rH 

<1>  LO 

^ 

oato 

r- 

r<  t  ° 
CB  LO  " 

\ 

o 

r~ 

>  o> 

Ol 

O     -H 

CD    rt 


cm   *g-  \C  CTi 
vO  Cl       ■   LO 

*fr  r-  t--  vD 


CM    — t   T3-   00 
\D    to       •    LO 

i/l  CO    O    O 


**   ^h    O 

oo     •  lo 

LO    Ol    \D 


tO    CO 

>o 

r-- 

CM 

BQ 

o 

t*- 

"iO 

LO 

LO 

o 

— 

r-- 

LO 

r-. 

o 

CM 

-h  a> 

00 

cm 

o 

00 

r> 

LO 

CM 

c 

r-  oo 

CM 

r^. 

r^ 

a 

C7> 

\D 

o 

r»- 

00 

.- 

MJ 

o 

^t 

to 

to 

Oi 

CM 

LO 

CTl 

*>■ 

cm 

•H   \ 

E  to 

CM    Oi 

cm  lo 

<& 

LO 

u"> 

to 

O 

lO 

o 

o 

00 

a 

a> 

xO 

vO 

00 

O 

L0 

O 

LO 

a> 

r-- 

\D 

LO 

lo  oo 

CO 

00 

o 

01 

\D 

a> 

O) 

CO 

CM 

LO 

Oi 

t^ 

to 

*  c 

* 

to 

* 

" 

CM 

* 

to 

\D 

•— < 

CM 

•—* 

LO 

■-H   *H 

^h  r-»  oi  cm 

to   \0  o 

^  o 

oo  to     •  >-< 

CO      •  ^o 

•    (N 

CM  t^  *3-  co 

t    00<^ 

\0    CO 

c\i  o  r^ 

Tj   [JIO   rt 

o  — I 

rH   00       • 

•rl 

.       .    to 

tO    00    tO    LO 

3  XI 

rf  en   — ' 

CN            rH    -rj- 

CU    -rl 

.— <  r~-  lo  o 

LO    <-<    Ch 

■<d-  >-h 

\D  to 

M    O    tN 

lo  \D  oi  o 

oo  cm      -to 

r-H       .  00 

-    00 

v£>    tO 

o  ^f      • 

in  r-.  tj-  m 

Tj  oo  to 

O   «* 

00 

(N     CO      rH      tO 

to      * 

* 

cm     * 

tO    tO     H 

CM            i— 1    rf 

tO   LO  O  LO 

oo  to  *  00 

(N  N  tO 

-  to     * 


\Q    i-H    O    ^ 
I"--    CM       •    C7» 

f-i  r-  n-  °o 


r---  o  f-i  lo 


^   \0  co 

■-<  .    CO 

^    N    tO 


CM    i— <    LO    00 


tO  \OCO  h 
CM   00  t— I   CM 


o  to 

a>  to 

LO    O    CO 

00    N   t^   CM 

a>  r-- 

CO   L0 

\£>  CM 

r-- 

-    CM 

<-<    CO    i-«   CM 

CM       •» 

CM    CO    •-> 

CM            — <    ^J- 

tONH 

CO     LO     --H 

CTi    O 

to  o 

OO    O    LO 

tOyflHO 

lo  r--     •  & 

Gi       •       • 

■    \D 

**  r- 

to  -<*     • 

O^M    O 

H    lO   tO 

00   o 

■^r 

■     •  o 

\0    ^    CM    tO 

O    O    O    <J 


(N  |         to| 

en  u  a.  Q. 

XXX 

Q  Q 

W3    U3    S    O 

CO  s  o 

E   O 

U3  O 

mso 

c  o'O'cy 

Cf oo 

OO- 

00   CO 

.-:_.- 

ow   tn   D   u 


c  o  k  o 


U      O      nj     rH 

3  .a   cu  -h 

T)    >n   s    o 


r<      «      C      C 


c 

- 

a 

<u 

<D 

>, 

nl 

c 

a 

V! 

(J 

--. 

>, 

w< 

') 

n 

n 

t- 

.    i 

— 

•/'. 

CO 

3 

rt  f-< 

(U    'rt 

e  o 

tn 

c 

c  = 

tU 

nl    a) 

tn 

.1 

<D     <u 

rJ 

---', 

^3   X) 

h 

X 

>,  X 

o 

0 

o  o 

— 

to 

</)   CO 

0 

>H 

E 

O 

c 

R 

a 

rt 

0) 

o> 

o 

fl 

>. 

>. 

CU     BJ 
^3   XI 


«— ' 

c> 

•H 

- 

O 

to 

R 

c 

R 

c3 

w 

id 

Cj 

o 

0> 

X 

_ 

^J 

--, 

X 

X 

n 

<> 

0 

•J) 

■J) 

[/] 

CO  U  rH 

C   f  IS  d 

rl     rH  JZ  *-> 

o  a>  *->  o 


c> 

in 

3 

o 

•o 

B 

o 

M 

rl 

ft 

4> 

> 

R 

0 

CD 

U 

0> 

Xi 

0 

>,  <-> 

ct-i       O"     C/ 


rH|*J  CN|       tO| 


2k        FOS-268,  July  1973 


ii 


/ 


Table  10. --Regional  effects  on  soybean  harvested  acres  of  10- 

cent  increase  in  prices  received  by  farmers 

in  the  previous  year 


Region 

:    Soybeans 

:     Corn        : 

Cotton 

Lake  1/ 

99 

-108 

Corn  Belt  2/ 

:      170 

-442 



Plains  3/ 

107 

-168 



Delta  4/ 

20 



-284 

Atlantic  5/          : 

108 

-176 



Other  6/ 

120 

-160 

-759 

Total               : 

624 

-1,054 

-1,043 

1/  Michigan,  Wisconsin  and  Minnesota.   2/  Ohio,  Indiana,  Illinois,  Iowa  and 
Missouri.   3/  North  Dakota,  South  Dakota,  Nebraska  and  Kansas.   4/  Mississippi, 
Arkansas  and  Louisiana.  5/  Maryland,  Delaware,  Virginia,  North  Carolina  and 
South  Carolina.   6/  Tennessee,  Kentucky,  Alabama,  Georgia  and  6  other  States. 
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